
 TLC-6740 is a novel, liver-targeted, mitochondrial protonophore that 
demonstrates multiple metabolic benefits in dysmetabolic rodents 
including body weight loss, and improvements in liver and plasma 
TG and glucose homeostasis

 No evidence of excessive systemic uncoupling (i.e., thermogenesis) 
was observed in these pre-clinical models, likely due to active 
hepatic uptake of TLC-6740

 TLC-6740 is projected to demonstrate large safety margins (>80x) 
between efficacious and thermogenic doses in humans and is 
currently being evaluated in IND-enabling toxicology studies

 These data support the evaluation of TLC-6740 in metabolic 
diseases such as lipodystrophies, NASH, obesity, and diabetes; a
first-in-human study with TLC-6740 is targeted for 2023

 TLC-6740 is a novel mitochondrial protonophore with distinct pharmacology to 
DNP and its derivatives—namely, high hepatic extraction—that may afford a 
greater therapeutic margin
 Here, we characterize the potency, preclinical activity (target engagement and 

efficacy), and preliminary safety of TLC-6740 in a variety of rodent models

 In vitro assays: 
– Oxygen consumption rate (OCR) was evaluated using Seahorse XF Analyzers
– TCA cycle flux and de novo lipogenesis (DNL) inhibition were evaluated using radiolabeled 

tracers
 In vivo studies:

– Pharmacokinetics (PK) studies: Overnight fasted, male Sprague-Dawley (SD) rats or 
cynomolgus monkeys were dosed orally with TLC-6740 30 mg/kg or 5 mg/kg, respectively. 
Plasma and liver TLC-6740 concentrations were measured using LCMS  

– Acute PINTA studies: Overnight fasted, male SD rats were dosed orally with vehicle or 
TLC-6740, and after 20 min, received 2-hour infusions of stable isotope tracers to measure 
in vivo hepatic mitochondrial fat oxidation by Positional Isotopomer NMR Tracer Analysis 
(PINTA)5

– Efficacy studies: Zucker Diabetic Fatty (ZDF) rats were fed a high-fat, high-cholesterol diet 
(HFHCD) for 2 or 8 weeks and treated with TLC-6740 (90 mg/kg b.i.d or 120 mg/kg in diet) 
for 7 days or 6 weeks, respectively. Diet-induced obese (DIO) mice were fed a high-fat diet 
(HFD) for 18 weeks and treated with TLC-6740 in diet for 6 weeks. Liver and plasma lipids 
were measured biochemically. Body temperature was measured using rectal thermometers. 
Oral glucose tolerance test (OGTT) was performed after a brief 4–6 hour fast.

 Data analysis
– Data are presented as mean ± SEM. Statistical analyses were performed using Prism 9.4.1 

(*p<0.05 vs vehicle; #p≤0.05 vs baseline, within the same group)

 TLC-6740 dose-dependently decreases body weight and plasma TG, and improves 
glucose tolerance in DIO mice

 No human ether-à-go-go-related gene (hERG) inhibition or off-target activity 
observed in in vitro screening studies

 No effects on radiotelemetry or echocardiography endpoints observed after a 
single dose in rats (≤15 mg/kg)

 Dose-range finding, 14-day toxicology study completed in beagle dogs dosed with 
TLC-6740 (5, 20, and 45 mg/kg QD)
– At the NOAEL (20 mg/kg QD), large safety margins (>30x) estimated relative to the 

projected efficacious dose in humans  
– >80x difference between projected human efficacious dose and thermogenic dose

 IND-enabling toxicology studies initiated in Sept 2022
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 Futile cycling of protons across the inner mitochondrial membrane by uncoupling 
dissociates oxidative phosphorylation from ATP synthesis, leading to heat production 
and enhanced tricarboxylic acid (TCA) cycle flux and β-oxidation to meet energy 
demands1

 Mitochondrial uncoupling using synthetic protonophores such as 2,4-dinitrophenol 
(DNP) is a validated approach for weight loss; however, safety concerns due to 
excessive systemic uncoupling (e.g., hyperthermia) have limited clinical 
development2
 Mild mitochondrial uncoupling has multiple potential metabolic benefits1

 Various approaches to increase the therapeutic window of DNP (e.g., controlled-
release formulations and prodrugs) have shown promise3,4
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Assay (Cell type)
EC50 (µM)

TLC-6740 DNP
Mitochondrial potential (PC3) 4.3 33
OCR (PC3) 5.6 32
OCR (PHH) 10 66
pAMPK/AMPK (PHH) 11 200
TCA cycle (14C-citrate) (HepG2) 2.6 39
DNL inhibition (14C-Acetate) (HepG2) 6.9 77

 Mild mitochondrial uncoupling has pleiotropic metabolic benefits in multiple cell types
 TLC-6740 is 6 to 18-fold more potent than DNP in vitro

In vivo Hepatic Mitochondrial Fat 
Oxidation by PINTA
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AMPK, AMP-activated protein kinase; PC3, human prostate cancer cell line; PHH, primary human hepatocyte. 

 TLC-6740 dose-dependently increases in vivo hepatic mitochondrial fat oxidation by 
2–3x
 TLC-6740 demonstrates preferential hepatic distribution in rats and cynomolgus 

monkeys

Species TLC-6740 Dose Time Post Dose Liver Concentration Plasma Concentration Liver:Plasma Ratio

30 mg/kg 6 h 38.6 μM 1.0 μM 39x

5 mg/kg 4 h 39.4 μM 0.92 μM 43x
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 In HFHCD-fed ZDF rats, TLC-6740 significantly improves liver and plasma TG, 
without increasing body temperature

* Unpublished data.
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Improved Metabolic & Cardiovascular Health
↑ Substrate oxidation

↓ Glucose production

↓ Acetyl CoA ↓ plasma membrane sn-
1,2-DAG / PKCε activation

↓ Insulin resistance

↑ ADP/ATP ratio

↑ AMPK

↑ FAO ↓ DNL

↓ Oxidative damage

↓ ROS production

* Assays run in the absence of protein.
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